The differential response of the skin in young and old rats to a combination of X-rays and 'wet' or 'dry' hyperthermia.
The left hind feet of groups of female rats aged 7, 14 and 52 weeks were irradiated at three dose levels of X-rays (20, 25 or 30 Gy). Hyperthermia (42.5 degrees C for 1 h) was carried out immediately following irradiation using either 'wet' or 'dry' heat, achieved by immersion in either water or fluorocarbon liquid. The results demonstrated that 'wet' heat produced a consistently greater enhancement of the irradiation damage than 'dry' heat. The thermal enhancement ratio for irradiation plus 'wet' heat was approximately 1.5 and for irradiation plus 'dry' heat it was in the range 1.17 to 1.39. Immersion of the feet in fluorocarbon liquid at 37 degrees C did not significantly modify the irradiation response of the skin. The lower thermal enhancement ratios obtained using immersion in fluorocarbon liquid at 42.5 degrees C are close to those obtained in large animal studies and also similar to the limited amount of data from clinical studies where microwave or ultrasound heating techniques were used. It has been demonstrated that there are large age-related differences in the response of the rat foot skin to irradiation alone. It has also been shown in the present study, using rats of the same age, that the response to irradiation plus hyperthermia was less age dependent. This finding may reflect the differing methods by which damage occurs in tissue after irradiation or hyperthermia.